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Applying chemicals to control chilli anthracnose caused by Colletotrichum 
gloeosporioides is rather difficult because the quiescent infection cannot be estimated.  
Stimulating chilli peppers to show symptoms of the quiescent infection may enable the 
fungicide application to be done more effectively. This study aimed to use paraquat, 
ethephon, and water deficit to stimulate symptom expression and serological 
technique to detect the quiescent infection. The experiments utilized C. 
gloeosporioides isolated from Suranaree University of Technology’s organic farm 
which was the most virulent isolate and Super Hot chilli pepper (Capsicum annuum 
L.) as tested variety. Prior to the experiments, spore suspension of C. gloeosporioides 
(1x106spores/ milliliter) was sprayed horizontally on to the leaves of 2 months old 
plants and kept for 48 hours in greenhouse at 27ºC and 90% RH. The experiment was 
conducted in a randomized complete block design (RCBD) with 4 replications, 1 
plant/replication. Fourteen treatments were conducted in the paraquat experiment. In 
treatments 1–7, paraquat was sprayed at the concentration of 0, 6.92, 13.84, 20.75, 
27.67, 41.51 and 55.34 mg/l respectively. In treatments 8–14, the same concentrations 
of paraquat as that of treatments 1–7 were also sprayed on to the plants but without 
inoculation. The ethephon experiment was conducted in 18 treatments. In treatments 
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1–9, the pre inoculated peppers were sprayed with ethephon at the concentration of  0, 
12, 24, 36, 48, 60, 72, 84 and 96 mg/l respectively. In treatments 10–18, the same 
concentrations of ethephon as that of treatments 1–9 were also sprayed on to the plants 
but without inoculation. For water deficit, the experiment was conducted in 8 
treatments. In treatments 1-4, the pre inoculated peppers were watered at 300, 150, 75 
and 38 ml/pot equivalent to 1, 1/2, 1/4 and 1/8 water holding capacity (WHC). In 
treatments 5-8 the same amount of water were given but without inoculation. The 
plants were kept in a greenhouse at 27ºC and 90% RH after the treatment to stimulate 
symptom expression. The treatment effects were evaluated by counting the lesions and 
falling leaf number. For paraquat application, no lesions were observed on the 
uninoculated treatments (8–14) while in the inoculated treatments, the plants showed 
4, 4.5, 3.25, 5.75, 10, 9 and 9 average lesions per plant when received paraquat at the 
concentration of 0, 6.92, 13.84, 20.75, 27.67, 41.51 and 55.34 mg/l respectively. The 
uninoculated plants received paraquat at 27.67, 41.51 and 55.34 mg/l had 0.5, 3 and 
7.25 of average falling leaves/plant, while the inoculated plants sprayed with 20.75, 
27.67, 41.51 and 55.34 mg/l had 1.75, 4.25, 5.75 and 12 of average falling leaves per 
plant respectively. For ethephon application, no lesions were observed on the 
uninoculated treatments (10–18) while the inoculated treatments, the plants showed 
2.75, 4.25, 3.25, 6.35, 7.25, 2.5, 2.5, 3.5 and 3 average lesions per plant when received 
ethephon at the concentration of 0, 12, 24, 36, 48, 60, 72, 84 and 96 mg/l respectively. 
The uninoculated plants received ethephon at 72, 84 and 96 mg/l had 3.25, 3.25 and 
6.25 of average falling leaves/plant, while the inoculated plants sprayed with 36, 48, 
60, 72, 84 and 96 mg/l had 1.75, 2.25, 3.25, 5.25, 6.25 and 8.25 of average falling 
leaves per plant respectively. For water application, the plants showed 4.5, 8.25, 10.0, 
18.5 average lesions per plant when water was given at the 1, 1/2, 1/4 and 1/8 WHC 
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respectively. The number of lesions and leaf fallings were statistically different among 
the treatments. Therefore spraying paraquat at the concentration of 27.67 mg/l, 
spraying ethephon at the concentration of 36 mg/l or giving water deficit at 1/8 WHC 
could be used to estimate the degree of quiescent infection by C. gloeosporioides in 
chilli pepper. A polyclonal antiserum was produced in rabbit by injections with 
mycelia and conidial extracts of C. gloeosporioides. When tested with 1x106 
conidia/ml spore suspension of selected fungi using DAC-indirect ELISA protocol, it 
reacted specifically with C. gloeosporioides and weakly cross reacted with C. capsici 
and Sphaceloma sp.but not with Phytophthora spp. By using infected pepper leaf as 
solid surface instead of the plastic plate surface to detect quiescent infection by 
ELISA, it was found that 5 minute-boiled infected leaf could be used for the detection 
of C. gloeosporioides. 
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